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Abstract 
Very few reformers have properties that make them useful for biogas CHP systems with fuel cells, and 
most fuel cell designs are not performing well when integrated with reformers for biogas. The reasons are 
several: Since biogas typically contains 30 – 40 % CO2, any further dilution reduces the fuel cell 
efficiency to an unacceptable level. For good fuel cell efficiency the reformate must have high hydrogen 
content and low CO, and such a matched combination of fuel cell and reformer has to be of low 
complexity and low cost. Most reformer designs are simply too complex, too bulky and too expensive. 
Metacon has developed a Hybrid Cooled Metal Stack Technology (HCMST), that when integrated with 
the Helbio developed HIWAR reformer gives excellent performance, compact design and low cost. By 
matching and optimizing these two main parts of the complete energy system, and at the same time 
integrating the temperature control, heat management and water management of the total system. systems 
up to 1 MW that can be built, without negative effects such as noise, pollution, vibration and heavy 
maintenance. 
 
© 2012 Published by Elsevier Ltd.  
Selection and/or peer-review under responsibility of Canadian Hydrogen and Fuel Cell Association 
 
Keywords: Type your keywords here, separated by semicolons ;  
  
Available online at www.sciencedirect.com
© 2012 Published by Elsevier Ltd. Selection and/or peer-review under responsibility of Canadian Hydrogen and 
Fuel Cell Association Open access under CC BY-NC-ND license.
Open access under CC BY-NC-ND license.
 Kurt Dahlberg /  Energy Procedia  29 ( 2012 )  116 – 121 117
1. Introduction 
 
After more than 20 years of product development and industry building for renewable energy, ranging 
from mass production technology for fuel cell bipolar plates to production of complete wind farms, a few 
observations and one conclusions stands out: 
 
x There is free, unused energy everywhere that is now destroying climate and environment 
x If we don´t start using the energy from waste and biogas, we are STUPID and we will DIE! 
x Energy production from waste and biogas must be CLEAN – NO COMBUSTION ALLOWED 
 
We need energy, there is energy enough for all of us, and there is technology to make use of all these 
energy sources in a clean, efficient and economical way, if we just try a little harder… 
 
If we don’t make a drastic change of how we produce and distribute energy within a few years, we will all 
be gone from the face of the earth in a few decades.  
x The temperature increase will be 3 – 4 deg C, maybe up to 6, and no life will be possible 
x The sea water level will increase perhaps up to 6 – 7 meters.  
The scientific experts are getting more and more in agreement on these facts. We have to start NOW! 
 
 
The greenhouse gases that has to be rapidly reduced are carbon dioxide (CO2), Methane (CH4) and 
Dinitrogen oxide (N2O). More than 50 % of the climate influence comes from burning of fossil fuels, but 
14 % comes from the release of methane. To avoid disaster we have to stop burning oil right now. 
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2. What is biogas? 
 
Biogas is primarily methane and carbon dioxide. Both of them are so called “Greenhouse Gases”, but in 
terms of GWP, Global Warming Potential, methane is 25 times more destructive than CO2. This means 
that 1 kg of methane produces the same global warming as 25 kg of CO2. 
 
This fact is now becoming obvious, at the same time as alarming reports about melting permafrost areas 
etc are releasing vast volumes of frozen methane into the atmosphere. 
 
3. Methane from organic waste is stored solar energy 
 
All organic life is growing because of the energy provided by the sun. In one hour the sun delivers energy 
enough for all our needs for a whole year. We just have to use it. And all around the world organic 
material in the form of vegetable and animal waste is being decomposed and giving off large amounts of 
methane into the atmosphere, increasing the speed of the global warming and destroying the environment. 
 
4. Do we have the technologies we need? 
 
The answer is YES! 
With modern technologies it is possible to use a lot of this energy, and at the same time reduce the global 
warming. We just have to integrate the best systems that clever scientists and engineers have developed in 
a smart way, and start producing smart energy systems. 
 
This is what Metacon does. The name Metacon comes from Methane Conversion, and that is what we do. 
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5. How can we use biogas is a climate smart way? 
 
By using the efficient, catalytic HIWAR reformer and High Temperature PEM Fuel Cells, developed by 
Metacon and its network team members, any methane gas source can be used in a climate smart way. 
Working without open flame or internal combustion, Our systems can produce clean energy, and at the 
same time improve the environment and reduce the global warming in two ways: 
x By NOT burning fossil fuel for electricity and heat production 




6. Example of smart closed- loop energy management 
 
If farming, food industry, household waste and water cleaning waste management is organized in an 
intelligent way, all the dangerous methane gas energy can be used, and we will all be winners. 
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7. Cost effectiveness and other considerations 
 
We keep hearing that fuel cell systems are too expensive. And that they do not have enough long life 
verified. Well, OF COURSE they are expensive, when nobody is producing them in volume, and when 
many key components, membranes, catalysts etc are more or less hand made in laboratories. 
 
After thorough investigations, we have found that it is 100 % sure that stationary reformer/fuel cell energy 
systems with 20 kW to 1 MW electrical power can be produced and sold at about the same cost per kW 
installed power as wind turbines. And then we talk electrical power, and on top of that output we have 
from the reformer/fuel cell systems also thermal power AND in many cases production of high- value 
farming fertilizer which have even higher commercial value than electricity and heat together. 
 
Just one example: 
 
A wind turbine and a reformer/fuel cell energy system with equal average electrical power output will 
have about the same system cost per installed power unit. But please observe the major advantages for the 
biogas system: 
x The power is constant, not depending on the irregularities of our nature 
x Transportation and installation cost and environmental impact is far less 
x Heat and bi- products are very valuable 
 
 
8. Small and medium scale, distributed power, is the smart future concept 
 
Today´s large- scale energy production with long distance distribution and costly and environmentally 
damaging elements is not the best and only way to produce and distribute energy in the future. 
 
By using the bio- energy close to its origin, and by selecting the site for the biogas energy system in such 
a way that the heat can be effectively used and the clean CO2 can be fed back to the growing plants, the 
total impact on our planet can be optimized, and we will NEVER be short of energy 
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9. Conclusion 
 
It is time to switch from dirty and harmful energy production techniques to clean, smart and friendly 
methods, that also contribute to a better environment, clean atmosphere and a better life for us all. 
 
Let us hope that very soon all plants, whether in nature or in a greenhouse, will be fed with clean energy 






Everybody that has contributed to the development of all the technologies, components, and system ideas 
for a better energy production in the future are the heroes of the future. 
 
Kurt Dahlberg  
 
